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Fig.1 Single-side equivalent circuit of
VSC-HVDC system
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Fig.2 Current inter—loop control block
diagram of VSC-HVDC system
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Fig.3 The positive and negative sequence current inter-
loop control block diagram of VSC-HVDC system
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Fig.4 Amplitude-frequency characteristic curve of posi-
tive and negative sequence decomposition function
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Fig.5 Control block diagram of the current
inner loop of VSC-HVDC system
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curve of the VSC-HVDC system with positive and
negative sequence decomposition
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Fig.7 The control block diagram of VSC-HVDC system
with full sequence adaptive algorithm
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Fig.8 High frequency amplitude-frequency characteristic
curves of VSC-HVDC system with different algorithms
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Fig.9 Impedance scan amplitude-frequency characteristic
curves of VSC-HVDC system with different algorithms
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Fig.10 Simulation results of single-phase
grounding fault on the rectifier side
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Fig.11 Simulation results of two-phase
grounding fault on the rectifier side
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An timely switch fault through method for VSC-HVDC system
WANG Ke, LU Yu, DONG Yunlong, MA Xiuda, LI Gang, WANG Jiacheng
(NR Electric Co.,Ltd.,Nanjing 211102, China)

Abstract:In order to achieve the fault through of voltage source converter high voltage direct current ( VSC-HVDC) system
during AC system asymmetric faults and keep stability of HVDC impedance in the steady-state, the positive and negative
sequence control and decomposition algorithm using the 1/4 cycle delay are analyzed. then the high frequency ac impedance
model of HVDC is deduced and established. On this basis,a timely switch fault through control strategy is proposed. The AC
fault is judged by the steady-state quantity and abrupt quantity of negative sequence voltage. In the steady state, the full
sequence current control without positive and negative sequence decomposition is used to reduce the periodic fluctuation of the
HVDC system impedance. In the transient state of fault,the negative sequence current control is superimposed to suppress the
negative sequence fault current and realize the continuous operation of the system. Simulation results of VSC-HVDC model
developed in PSCAD / EMTDC prove the validity of the proposed control strategy.

Keywords : voltage source converter high voltage direct current ( VSC-HVDC) ; fault though; positive and negative sequence

decomposition; VSC-HVDC system impedance ;full sequence current control ;unbalance fault
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